Structural and functional communications within the cumulus-oocyte complex (COC) are essential for gradual acquisition of oocyte developmental competence during folliculogenesis, and to ensure the occurrence of meiosis resumption after the LH peak, when the activation of the ovulatory cascade triggers final oocyte maturation in vivo. For many decades, cellular and molecular mechanisms during oocyte maturation have been explored in vitro in many species. This has led to the development of in vitro maturation (IVM), which has been intensively applied in combination with IVF in animal reproduction to enhance genetic gain speed in the last two decades. More recently, IVM has been also incorporated in strategies for human assisted reproduction Although IVM has been mostly applied in patients with polycystic ovary syndrome (PCOS), it has been recognized as a valid alternative for ART protocols aiming to reduce the risk of ovarian hyperstimulation syndrome and treatment cost. However, the utilization of IVM has been largely limited by its still low efficiency. An interesting strategy to optimize IVM outcomes may be the development of new culture systems that can mimick more closely the physiological environment where the cumulus-oocyte complex undergoes maturation. The case reported by Flageole and co-authors is an excellent illustration of the relevance of IVM in human reproductive medicine. It expands the applicability of IVM to patients with gonadotropin-resistant ovary syndromes, in which lack of gonadotropin responsiveness prevents the recovery of in vivo matured oocytes at the end of controlled ovarian stimulation. Moreover, by utilizing transfection experiments, the authors elegantly identify which of the two diagnosed FSHR mutations affects FSH signaling. There are numerous reports of FSHR activating and inactivating mutations in the literature causing hyperstimulation syndromes and ovarian failures, respectively. The report by Flageole and co-authors is the first to describe a successful fertility treatment including IVM for a patient with ovarian gonadotropin resistance.
Structural and functional communications within the cumulus-oocyte complex (COC) are essential for gradual acquisition of oocyte developmental competence during folliculogenesis, and to ensure the occurrence of meiosis resumption after the LH peak, when the activation of the ovulatory cascade triggers final oocyte maturation in vivo. For many decades, cellular and molecular mechanisms during oocyte maturation have been explored in vitro in many species. This has led to the development of in vitro maturation (IVM), which has been intensively applied in combination with IVF in animal reproduction to enhance genetic gain speed in the last two decades. More recently, IVM has been also incorporated in strategies for human assisted reproduction [1] . This Although IVM has been mostly applied in patients with polycystic ovary syndrome (PCOS), it has been recognized as a valid alternative for ART protocols aiming to reduce the risk of ovarian hyperstimulation syndrome and treatment cost. However, the utilization of IVM has been largely limited by its still low efficiency. An interesting strategy to optimize IVM outcomes may be the development of new culture systems that can mimick more closely the physiological environment where the cumulus-oocyte complex undergoes maturation. The case reported by Flageole and co-authors is an excellent illustration of the relevance of IVM in human reproductive medicine. It expands the applicability of IVM to patients with gonadotropin-resistant ovary syndromes, in which lack of gonadotropin responsiveness prevents the recovery of in vivo matured oocytes at the end of controlled ovarian stimulation. Moreover, by utilizing transfection experiments, the authors elegantly identify which of the two diagnosed FSHR mutations affects FSH signaling. There are numerous reports of FSHR activating and inactivating mutations in the literature causing hyperstimulation syndromes and ovarian failures, respectively. The report by Flageole and co-authors is the first to describe a successful fertility treatment including IVM for a patient with ovarian gonadotropin resistance.
Comparative studies in multiple animal species are key to make progress in human reproductive medicine [2] . Regarding COC biology, the bovine model has been highly informative and inspiring. A great deal of the recent advance in this field comes from studies in cattle, particularly those unrevealing the importance of cumulus-oocyte communication for oocyte maturation and developmental competence [3] . The paper by Razza and co-authors utilizes the bovine model to further explore the idea that holding meiosis progression at the beginning of IVM may allow a better synchronization of the cytoplasmic and nuclear oocyte compartments, thus favoring developmental competence. Interestingly, Razza et al. show that delaying meiosis with non-physiological cyclic nucleotide modulators before IVM may otherwise disturb subsequent embryo gene expression and development. The concept is not however deconstructed, and an interesting message from this study is that perhaps more physiological approaches are needed to delay meiosis and, more than that, prolong the time window for cumulus-oocyte exchange. As a matter of fact, the bovine model has also been important to demonstrate the importance of transzonal projections for the transfer of crucial small molecules and mRNA from cumulus cells to the oocyte [4] . And indeed, recent studies in cattle and humans evidence that the utilization of physiological players, such as natriuretic peptide C, aiming to delay meiosis resumption and prolong cumulusoocyte communication before the activation of the ovulatory cascade, may be beneficial in IVM/IVF schemes [5, 6] .
In the quest for non-invasive markers of oocyte quality, cumulus cells are excellent candidates.
In this issue of JARG, the importance of cumulus cell metabolism for oocyte developmental competence is favorably endorsed by the study of Adriaenssens et al., who demonstrate that embryo selection for fresh transfers can be markedly more accurate when specific patterns of cumulus gene expression are taken into consideration. Based on previous studies, the authors have selected cumulus expressed genes associated with oocyte quality that are involved in the regulation of cumulus expansion, ovulation, fertilization, and calcium metabolism (EFNB2, SASH1, and CAMK1D). Interestingly, this study also evidences that some cumulus expressed genes may present transcript levels proportional to oocyte developmental competence even after completion of maturation.
The COC still contains many secrets that will require a great effort to be gradually uncovered. The bovine model has been particularly valuable for a better understanding of the COC biology, which is absolutely essential for further development and application of human ART.
